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1. 5ƻŎǳƳŜƴǘ LƴŦƻǊƳŀǘƛƻƴ 
 

1.1 Document Responsibilities 
 

Name Organization Responsibility 

Jennifer Ellsworth  WorldView Document Development and Review 

Lyndsay Duncan WorldView Document Development and Review 

Erik Ray WorldView Document Development and Review 

Jamie Christensen WorldView Document Review 

Dan Widner VGIN Document Review  

John Scrivani VGIN Document Review 

Bill Keeling VDEQ Document Review 

James Davis-Martin VDEQ Document Review 

Karl Huber VDCR Document Review 

 

1.2 Document History 
 

Date Version Revisions Made 

7/1/2015 1.0 Technical Plan of Operations delivered to VGIN / DEQ 

7/10/2015 2.0 Land Classification Updated 

8/5/2015 3.0 Land Classification Updated 

9/17/2015 4.0 Land Classification Updated and Technical Workflow Appendix 
included 

12/1/2015 5.0 Technical Workflow Appendix updated 

1/12/2016 6.0 Land Classification and Technical Workflow updated 

5/6/2016 7.0 Tree accuracy and additional Pasture methodology updated 

 

1.3 Acronyms and Definitions 

Acronym Definition 

AgCensus US Department of Agriculture ς Census of Agriculture  

ArcGIS 9ǎǊƛΩǎ CƭŀƎǎƘƛǇ DL{ ǇǊƻŘǳŎǘ ǎǳƛǘŜ 

DTM Digital Terrain Model 

Esri Supplier of Geographic Information System software, web GIS and geo-
database management applications 

EPA Environmental Protection Agency 

GIS Geographic Information Systems 

NAIP National Agriculture Imagery Program 

NHD National Hydrography Dataset 

NRCS Natural Resources Conservation Service 
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Acronym Definition 

NWI  National Wetlands Inventory Dataset 

TPO Technical Plan of Operations 

VBMP Virginia Base Mapping Program 

VIMS TMI Virginia Institute of Marine Science ς Tidal Marsh Inventory 

VDCR Virginia Department of Conservation and Recreation 

VDEQ Virginia Department of Environmental Quality 

VDMME Virginia Department of Mines, Minerals and Energy 

VDOF Virginia Department of Forestry 

VGIN Virginia Geographic Information Network 

WorldView WorldView Solutions Inc, Land Cover data development vendor 

 

1.4 Purpose 

This Technical Plan of Operations document provides a detailed blueprint for the approach to the 
development of a statewide Land Cover database for the Virginia Geographic Information Network 
and its partners, detailing project methodology and techniques, quality assurance procedures, and 
any applicable preliminary database design documentation.  This document outlines the goals of 
this project and the strategy and methods to achieve successful project completion.  Throughout 
the project implementation, this document will be revised to reflect any adjustments made to the 
project approach and methodologies and changes will be tracked in Section 1.2 - Document His-
tory. 
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нΦ  tǊƻƧŜŎǘ Dƻŀƭǎ ŀƴŘ aŜǘƘƻŘƻƭƻƎȅ 
 

WorldView Solutions project methodology focuses on capturing developing the statewide Land 
Cover dataset. The following is a summarized understanding of the main tasks to be completed for 
this project: 

¶ Compile Source Data 

¶ Develop Pilot Project 

¶ Develop Deliverable Areas 

¶ Prepare Imagery  

¶ Create Training Data  

¶ Set up Learning Parameters  

¶ Conduct Supervised Feature Extraction 

¶ Conduct Data Clean-Up 

¶ Develop Final Landcover Classifications 

¶ Conduct Internal Quality Control 

¶ Create Consolidated Final Datasets  

¶ Provide draft deliveries by Deliverable Area 

¶ Conduct Corrective Actions based on Quality Control Results 

¶ Participate in project status and deliverable review meetings 

The remainder of this section describes the specific project methodology WorldView will 
implement for the completion of ±DLbΩǎ project. 

2.1 Land Cover Data Development Specifications 
The Land Cover database will be developed using Textron Systems Feature Analyst software, which 
ƛǎ ŀ ǘƘƛǊŘ ǇŀǊǘȅ ŜȄǘŜƴǎƛƻƴ ǘƻ 9ǎǊƛΩǎ !ǊŎDL{ 5ŜǎƪǘƻǇ ǎƻŦǘǿŀǊŜΦ CŜŀǘǳǊŜ !ƴŀƭȅǎǘ ŜƳǇƭƻȅǎ ŀ ƳŀŎƘƛƴŜ 
learning approach to automated feature extraction which learns to find features like hydrology, 
vegetation and other land cover features based on user-specified examples (training sets). The 
software will capture a consistent set of features from the latest Virginia Base Mapping Program 
(VBMP) aerial imagery in a vector and raster formats, for the entire Commonwealth. Existing vector 
Řŀǘŀ ǎƻǳǊŎŜǎ ǿƛƭƭ ōŜ ǳǎŜŘ ŀǎ άǘǊŀƛƴƛƴƎέ ŘŀǘŀΣ ƻǊ ŀǎ ǇǊƛƳŀǊȅ ǎƻǳǊŎŜ ƳŀǘŜǊƛŀls for specific classifica-
tions. This method will allow Imagery Analysts to control the feature extraction process, rather 
than using hard-ŎƻŘŜŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǊǳƭŜǎ ƻǊ ōŜƛƴƎ ǊŜƭƛŀƴǘ ƻƴ ǘƘŜ ǾŀǊƛŀōƛƭƛǘȅ ƻŦ ŀ άƘŜŀŘǎ-ǳǇέ ŀǇπ
proach. The result will be more accurate and provide consistent data development, creating a fully 
repeatable workflow process. 

WorldView {ƻƭǳǘƛƻƴΩǎ Imagery Analysts will delineate a wide range of land cover data types using 
a combination of automated, manual, well documented and process-driven data development 
techniques. Based on previous experience with feature extraction projects, 12 final classifications 
will be developed for the land cover product. Additionally, there will be a subclassification attribute 
that allows users to identify underlying extractions of forest, turf, and hydro where wetland fea-
tures from external datasets were introduced. The following table lists the final first and second 
order revised Anderson classifications as part of the project: 
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  Land Cover Minimum Mapping Unit 
Resolu-
tion 

Accu-
racy 

C
la
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tio

n
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s

 

Herbaceous 

 

Turf Grass 

 

Less than 2 acres with land 
use exceptions  

1 Meter 

 

85% 

 

Impervious  Extracted Buildings, 
driveways, parking 
lots, roads ,etc 

Match resolution 1 Meter 95% 

External Local & 
Statewide Impervi-
ous data 

Road centerline dependent 1 Meter 95% 

Forest Forest 1 acre w/ min width re-
strictions 

1 Meter 95% 

Tree Less than 1 acre  1 Meter 85% 

Harvested/Dis-
turbed Forest 

1 acre w/ min width re-
strictions 

1 Meter 85% 

Scrub/Shrub Scrub/Shrub 1 acre w/ min width re-
strictions 

1 Meter 85% 

Agriculture Cropland 1 acre w/ min width re-
strictions 

1 Meter 85% 

Pastureland 1 acre w/ min width re-
strictions 

1 Meter 85% 

Wetlands NWI/Other As defined by NWI and TMI 1 Meter 85% 

Barren Barren Higher than the resolution 1 Meter 85% 

Water Water Higher than the resolution 1 Meter 95% 

 
Table 1: Land Cover Classifications and Project Accuracy 

2.1.1 Minimum Mapping Unit 
As per the land classification table above, the minimum mapping units for each classification type 
will depend on the source data or the resolution of the source raster imagery. The minimum 
mapping unit will be finalized for each classification once source material compilation has been 
completed. 
 
2.1.2 Resolution 
The resolution for all deliverables will be 1 meter for each classification type.  

2.1.3 Accuracy 
The baseline spatial and classification accuracy of the data deliverables will be targeted at 85%. For 
many classification categories, a level of 95% accuracy can be achieved. WorldView has targeted 
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this higher level of accuracy for specific classification categories. In the classification breakdown in 
Table 1, the accuracy targets for each classification category, 85% or 95%, are provided. Accuracy 
of the dataset will be determined by an independent QA/QC effort conducted by a separate ven-
dor.  

2.2 Land Cover Data Development Technical Approach 

An overview of the technical workflows, processes and approach for the development of the 
statewide Land Cover dataset project is provided below.  

2.2.1 Compile Source Data 
Available source data will be compiled for the project from local government, regional, state and 
federal data sources. The following data sources are available, but not limited to, for the compila-
tion of Feature Analyst training data creation, manual classification/reclassification and QA/QC: 

¶ Wetlands (National Wetlands Inventory data, Tidal Marsh Inventory) 

¶ Hydrography (National Hydrography Dataset - NHD) 

¶ US Census  Urban Areas (2010) 

¶ NAIP Imagery 

¶ DCR Statewide Agricultural Land Use (developed by WorldView in 2014) 

¶ DCR Agricultural BMP (Latest - 2013) 

¶ Statewide Forestry Dataset (developed by the Virginia Department of Forestry in 2005) 

¶ Statewide Timber Permitting dataset (developed by the Virginia Department of For-
estry) 

¶ Statewide Land Use Dataset (developed by the Virginia Department of Forestry in 2005) 

¶ Statewide LiDAR Dataset (VGIN 2015)  

¶ VGIN VBMP Othophotography (2011/2013/2014) 

¶ VGIN Digital Terrain Model (DTM) (2011/2013) 

¶ VDMME Mining Permits Data 

¶ Hampton Roads Land Cover (developed by the Hampton Roads Planning District Com-
mission in 2012) 

¶ Rivanna River Watershed Land Use / Land Cover (developed by WorldView in 2011) 

¶ Locality Impervious Basemap Data (various local government sources)  

¶ Hanover County Land Use / Land Cover (developed by WorldView 2012) 

¶ Accomack County Land Use (developed by WorldView in 2009) 

¶ FRA Virginia railroad dataset (2014) 

2.2.2 Pilot Project 
The pilot project areas have been established to extract particular classifications from particular 
Hydrologic Units in various localities across the state. Pilot areas were chosen to represent some 
of the major land use classifications. Hydrologic Units were chosen based on their geographical 
location and land use/land cover characteristics. Each pilot area will have its own Feature Analyst 
training sets created and extraction performed. This pilot project approach will provide a repre-
sentative sample of the feature types expected for both the feature extraction and impervious 
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surface data development portions from different regions within the state. The pilot project areas 
and feature extraction are as follows: 

Classification Locality Hydrologic Unit 

Mudflats Accomack AO08 

Barren (Beach) Accomack AO08 

Turf Grass Fairfax PL22 

Forest Fairfax PL22 

Tree Fairfax PL22 

Barren (extractive) Wise TP01 

Disturbed Forest Buckingham JM52 

Cropland Mecklenburg RL11 

Pasture Mecklenburg RL11 
 

Table 2: Pilot Project Localities and Classifications 

 
Figure 1: Pilot Project Localities and Hydrologic Units 

WorldView will develop a set of vegetation and impervious surface datasets for all pilot areas and 
will review these deliveries with project partners. Once the pilot project delivery is approved by 
project partners, WorldViewΩǎ ǇǊƻƧŜŎǘ ǘŜŀƳ will commence with development of a Draft Pilot Pro-
ject Delivery. This delivery will provide an opportunity for all of the project partners to evaluate 
the execution of project products and will include drafts of all deliverables in appropriate formats, 
along with accompanying documentation, and a report of any outstanding discrepancies that re-
quire action. WorldView will work closely with project partners to develop recommendations for 
resolving discrepancies. After resolving any reported issues, WorldView team members will review 
feedback, communicate intended resolutions to additional discrepancies, and integrate the result-
ing changes. 

After all discrepancies have been resolved to the satisfaction of the project partners, WorldView 
will provide the project partners with the Final Pilot Project Delivery. This will include all delivera-
bles created during the Pilot and Draft phases and final copies of any documentation developed 
for the project. 

2.2.3 Develop Deliverable Areas 
As described in the next few sections, for land cover feature extraction using Feature Analyst, input 
bands provide spectral data, input representations provide spatial data, and learning algorithms 
provide the mathematical calculations that tie it all together. The final parameter that must be set 
prior to executing any analysis is the extraction area, which is defined by the extent of a reference 
layer. This will set the geographical bounds as to which imagery will be processed for feature ex-
traction in that learning session. Due to the volume and complexity of the data that is analyzed and 
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returned, it is helpful to define discrete job areas from which it is possible to break analysis into 
more manageable pieces, rather than run analysis on very large study areas. The output from these 
areas can then be combined to encompass the full land cover classification. 

2.2.3.1 Extraction Regions 

The entire state will be divided into sub-regions for classification based on a combination of VBMP 
2013/2014/2015 flight data and additional spectral variation identified by WorldViewΩǎ LƳŀƎŜǊȅ 
Analysts. The following fluctuations in spectral output have assisted in defining such boundaries as 
follows: 

¶ Year of imagery collection ranges between 2013 and 2015. Spectral variation creates 
the necessity to break these two areas apart. Separate training samples will need to be 
developed for each of these regions 

o 2014 areas represent a small portion of three counties within the tiled imagery 
that was missed in the 2013 flight 

o Area in purple is 2013, with western areas flown in 2015: 

 
Figure 2: VBMP 2011 and 2013 Imagery Collection Areas 

 
o The fly zones that were broken apart by year loosely follow Virginia's main phys-

ical regions as depicted below: 

 
Figure 3: VirƎƛƴƛŀΩǎ tƘȅǎƛŎŀƭ wŜƎƛƻƴǎ 
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¶ Northern versus southern regional hue variation. The tiles produced in the 
2013/2014/2015 VBMP Imagery have been labeled as either North or South, coordinat-
ing with the NAD 1983 Virginia State Plane North FIPS 4501 (US Feet) and the NAD 1983 
Virginia State Plane South FIPS 4501 (US Feet) coordinate systems , respectively. Spec-
tral variation creates the necessity to break these two areas apart. Separate training 
samples will need to be developed for each of these regions.  

o The area highlighted below represents the Northern tiles that will need to be 
subdivided from the first distinction between year: 

 
Figure 4: NAD 1983 Virginia State Plane North FIPS 4501 (US Feet) Area 

¶ Differing resolution (1-foot, 6-inch, and 3-inch tiles). There are scattered areas 
throughout the state that have captured higher resolution images than the typical 1 
foot pixel tiles. These areas have distinctly varied hues from the surrounding tiles, and 
will need to have their own training samples and learning extractions ran. 
 

 
 

Figure 5: Grid example of differing VBMP Tile pixel resolution 

¶ Additional spectral variation (hue and saturation).  Additional spectral variation exists 
between areas that were not initially identified. These areas are usually very flat bound-
aries across the state that can easily be distinguished Additional boundaries will be 
created between remaining areas of varying hues and saturation, further subdividing 
the previous regions.  
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Figure 6: Example of additional spectral variation (hue and saturation) 

 

¶ Geographic feature variation.  It is necessary to additionally divide regions with distinct 
geographical characteristics. As training sets are developed within a region to extract 
features, such features and band compositions may exist in one geographical region 
that are not present in another.  

o For example, in a mountainous region, forested training samples will have 
darker shadowed areas where elevation change occurs, as well as distinctive 
patterns in response to weather conditions as pressure change occurs in these 
areas. To avoid misclassification in the land beyond such features, many more 
training sets are needed to cover the additional forest composition, but would 
not want to include any of the previous training sets that would not be found in 
this area. For regions that appear to have distinct elements, such as high moun-
tainous features, vast pastureland, wet versus dry agricultural areas, etc., each 
would need to have individual sets of extraction training samples.  

o In the depiction below, this region was further subdivided into 3 zones, where 
changes in elevation, land use, and forest types occur: 
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Figure 7: Example of Geographic Region variation 

2.2.3.2 Deliverable Areas 

Six Deliverable Areas were developed for this project, based on the previously divided regions 
(classification areas), the established pilot areas, and the request to develop the Chesapeake Bay 
watershed counties before the remainder of the state. The regional extraction boundaries devel-
oped in the previous section were further adjusted to divide the counties intersecting the 
Chesapeake Bay watershed area from the remaining watershed areas of the state. 
 
Once the feature analyst extraction boundaries were finalized based on deliverable areas, both the 
Chesapeake Bay watershed and the remainder of the state were broken into three deliverable sets. 
By partitioning the regions into a total of six deliverable areas, progress tracking and extraction 
tasks will be managed more efficiently. The final deliverable areas were designed to encompass 
relatively even coverage, while following the developed feature analyst extraction regions. The six 
delivery areas are as follows: 

 
Figure 8: Project Delivery Areas 

The calculated size of each deliverable area is as follows: 
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Delivery Area Square Miles 

Bay Area 1 9,633 

Bay Area 2 9,757 

Bay Area 3 9,775 

Remainder Area 1 3,399 

Remainder Area 2 4,570 

Remainder Area 3 5,125 
 

Table 3: Project Delivery Size in Square Miles 

2.2.4 Prepare Imagery 
The first step in organizing the imagery into the developed regions is to add tiles within a region to 
a mosaic dataset. A series of file geodatabases will be developed, organized according to their col-
lection date and geographic region, to house these mosaic datasets. Each file geodatabase will be 
named based on collection date, geographic region and their color differentiation. Furthermore, 
there are a number of regions within the same year, geographic region, and color pattern that will 
receive an underscore and number based on the order they would be processed for land use clas-
sification.  

 
 

Figure 9: Imagery mosaic dataset organizational file structure 
 (Originally 2011 data was compiled for the western portion of the state, until 2015 became available) 

 
Before extraction can begin on the raster imagery data, all tiles must have a consistent resolution 
across the state. The raw data varies between 1 foot, 6 inch, and 3 inch resolutions, which at such 
a high precision would involve extremely lengthy processing time when extracting land use classi-
fications. Due to the land cover classes having a desired 1 meter resolution, the decision was made 
to resample all imagery to 1 meter, reducing processing time and maintaining the output resolu-
tion. The resampling geoprocessing tool will be executed within the mosaic dataset, causing the 
new TIFF images to reflect the current projection. Bilinear Interpolation resampling technique will 
be selected to create a new continuous image dataset. 
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Figure 10: Imagery mosaic dataset resample file structure 

2.2.5 Feature Analyst & Final Cleanup Workflow 
Initial extǊŀŎǘƛƻƴ ǿƛƭƭ ōŜ ŎƻƴŘǳŎǘŜŘ ǘƘǊƻǳƎƘ CŜŀǘǳǊŜ !ƴŀƭȅǎǘΣ ŀƴ ŜȄǘŜƴǎƛƻƴ ǘƻ 9ǎǊƛΩǎ ǎƻŦǘǿŀǊŜ ǎǳƛǘŜΦ 
The tools within Feature Analyst streamline the geoprocessing tasks related to extracting land 
cover features from high-resolution aerial imagery. The object-oriented software utilizes the spa-
tial context, as well as spectral and pattern data, through the creation of digitized training 
datasets and user-defined learning parameters. Upon initial extraction, a number of built-in tools 
are available for further data cleanup. In preparation for the delivery of statewide land cover, im-
age extraction will be carried out prior to the use of external data sources, and then subjected to 
a series of automated cleanup scripts and manual editing. These steps are detailed in the follow-
ing sections.  
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2.2.5.1 Create Training Data  

A series of training data sets will be createdΣ ǳǎƛƴƎ ŦƛŜƭŘ ŀƴŘ άǎŎǊŜŜƴέ ǾŜǊƛŦƛŜŘ Řŀǘŀ ǎŀƳǇƭŜǎΣ ŦƻǊ 
each of the land cover classification schemes. ¢ǊŀƛƴƛƴƎ Řŀǘŀ ƛǎ ǳǎŜŘ ōȅ CŜŀǘǳǊŜ !ƴŀƭȅǎǘ ǘƻ άƭŜŀǊƴέ 
the band composition associated with each classification and apply that knowledge to extract full 
coverage vector features over a defined raster image. Training data are created as polygon shape-
files, and will be represented as a compilation of vector features for each land cover type; most 
will be heads-up digitized by Imagery Analysts, supplemented by external features from existing 
ƭƻŎŀƭƛǘƛŜǎΩ ŘŀǘŀǎŜǘǎΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ ǘƘŀǘ Ŏŀƴ ōŜ ŘƛǊŜŎǘƭȅ ƛƴǇǳǘ ƛƴǘƻ ǘƘŜ ǘǊŀƛƴƛƴƎ ǎŜǘǎ ŦƻǊ ƭŀƴŘ 
cover extraction will depend on the availability of existing data, and knowledge of the project area. 
Separate training data layers will be created for each individual mosaic dataset. 

 
 

Figure 11: Example of head-up digitized training dataset polygons 

Typically, training sets work best with a discrete number of features that are representative of the 
overall frequency and size of features. Training sets will be refined and revised on an as needed 
basis in response to the accuracy of results emerging from data interpretation tests of the evolving 
feature extraction learning parameters. However, a minimum of 20 samples will be collected per 
class within each tiled boundary, with additional samples depending on the frequency of that par-
ticular class. 

 
A variety of factors will be employed when generating training samples for feature extraction. In 
order to increase accuracy of initial land cover vector output, the following factors employed will 
include but are not limited to: 

¶ Full spectral variety included in sample features 
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Figure 12: Example of spectral variety in turf features 

¶ Varied orientation of polygon features representative of ground coverage 

 
Figure 13: Example of varied orientation of impervious features 

¶ Samples digitized to encompass entire feature and distinguish edge of classification 
change 

 
Figure 14: Example of distinguished edge of classification change included in training datasets 

 

The individual land cover layers will then be represented in a multi-class input layer that combines 
the training sets into a single feature class. Attribution will delineate subtypes and symbology for 
each of the desired land cover classes. This final multi-class input layer will be the input to the 
Supervised Learning feature extraction.    

2.2.5.2 Set up Learning Parameters 
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The initial vector output from the Supervised Learning method will be dependent on the Input 
Representation parameters set up for extraction. Changes to the pattern and width of raster image 
ŎŜƭƭǎ ǘƘŀǘ CŜŀǘǳǊŜ !ƴŀƭȅǎǘ ǿƛƭƭ ŀƴŀƭȅȊŜ ŦƻǊ ŜŀŎƘ ŎŜƭƭΩǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿƛƭƭ ƭŜŀŘ ǘƻ ŘƛǾŜǊǎƛǘȅ ƛƴ ƻǳǘǇǳǘǎΦ 
The various outputs will be evaluated to identify the ideal classification pattern in each working 
area. 

 
Figure 15: Example of Input Representation parameters for feature extraction 

Other parameters that will modify results include applying a histogram stretch to the input bands 
and adjusting band type.  Additional options can be applied to the dataset to aggregate small re-
gions, remove large regions, and smooth features, based on user input to size and conversion 
factor. Results will be optimized on a per region basis, while taking advantage of some of the func-
tions in the Conduct Supervised Feature Extraction step below on a per classification basis. The 
best results were collected using the Bulls Eye 2 Input Representation with a Pattern Width of 15. 
Aggregation was applied to certain features, such as Ag fields having a minimum pixel size of 4047 
square meters, and masking the locality impervious datasets. 

2.2.5.3 Conduct Supervised Feature Extraction 

Once training data is developed, learning parameters set, and extraction area defined, supervised 
feature extraction analysis is kicked-off, and the Feature Analyst software runs independently to 
analyze and extract features from the base imagery, based on the detailed training datasets. Once 
extraction is completed, Imagery Analysts will review individual outputs to assess the overall qual-
ity of the land cover extraction. Due to the size limitations of larger features, the multi-input 
extractions were developed as raster output, while the individual classes were extracted as vector..  
 
Complementing the output from the original training datasets, new learning parameters will sub-
sequently be designed and configured from discrepancies found in the first output dataset. The 
derived multi-class input layer will be broken into individual land cover classes for further pro-
cessing to each feature layer as necessary. This process will be refined by Imagery Analysts and 
project stakeholders, through application of Feature Analyst post processing and hierarchical learn-
ing functions. The Feature Analyst Learner will rely on a series of learning passes (feature 
extractions) to determine whether or not image pixels represent the target features identified in 
each training set. Feature Analyst functions to be utilized will include: 

¶ Clutter Removal - Remove extraneous features from the feature extraction output, 
within the minimum mapping unit parameters. 

o Heads-up digitizing/selecting correct features 
o Heads-up digitizing/selecting incorrect features 
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Figure 16: Image depicting Feature Analyst Clutter Removal function 

 

¶ Adding Missed Features ς Refine results that have already had majority of clutter re-
moved, to further improve learning.  

o Digitizing new training samples to include in dataset 

 
 

Figure 17: Image depicting Add Missed Features function 

 
After each function is completed, a final supervised learning pass (feature extraction) will be exe-
cuted. A combined Input layer from the most accurate of each class extraction will be created and 
Imagery Analysts will evaluate the accuracy within each layer to create a hierarchical structure to 
resolve overlapping regions.  
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Figure 18: Feature Analyst Combine Features tool with hierarchical structure for overlapping regions 

The learning parameter definition and refinement process is iterative and is typically repeated nu-
merous times during the project lifecycle. Once the Analyst is sufficiently satisfied with feature 
extraction results, the dataset will be passed to the data clean-up stage. 

2.2.5.4 Conduct Data Clean-Up 

After feature extraction using Feature Analyst, a variety of techniques and geoprocessing functions 
will be configured and automated to clean up artifacts and errors known to be made in the initial 
learning output by Feature Analyst. Initially, a series of tools will be executed against the output to 
improve the dataset and classifications.  In some cases this will involve splitting the multi-class 
polygon layer into separate or distinct subsets of classification upon which to perform clean-up 
activities.  

 

The Feature Analyst geoprocessing tools that will be used to automate the clean-up of the full 
output dataset include, but are not limited to: 

¶ Aggregate features ς Aggregation of features that meet the same criteria but are im-
properly segmented by other features or classification types. 

¶ Smooth features ς Within the resolution and minimum mapping units, smooth features 
to product better contrast between feature classifications. 

¶ Feature reclassification ς Where applicable, reclassify features to meet refined feature 
classification types. 

The Feature Analyst geoprocessing tools that may be performed on a per class basis include: 

¶ Reshape features ς Fill holes/gaps in features, merge features with a newly digitized 
connection 




























































































